In 1929 Voge18 introduced the histidine test for pregnancy, thus attempting to develop a procedure more simple and less expensive than is the Aschheim-Zondek test. He considered it reasonable to test the urine of pregnant women for the presence of histidine, since it had been suggested that a connection existed between the elaborated products of the pituitary and compounds of the beta-iminazol type (histidine, histamine, and tethelin).
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Voge applied to the urines of both pregnant and non-pregnant individuals the method of testing for histidine previously described by Knoop.9 In essentials, the method is as follows: To 2.5 cc. of the urine under test 1 cc. of bromine water is added, and the mixture is brought to the boiling point. A positive reaction is indicated by the presence of a pink coloration, which rapidly fades; in a negative reaction the original yellow color is maintained. Voge tested 60 urines, obtaining the following results:
Of 25 urines giving a positive Aschheim-Zondek test, 24 gave a positive histidine reaction; an error of 4 per cent of false negatives.
Of 35 urines giving a negative Aschheim-Zondek, 33 gave a negative histidine test; an error of 6 per cent of false positives.
These results afforded other workers sufficient encouragement to lead to further work, but even though the same methods were applied, the later reports of Dodds,2 Siddal et al., and of Young" were not wholly corroborative of the earlier work. In fact, as the following table (taken from Young) shows, errors of more than 25 per cent false negatives and 13 per cent false positives were obtained. Meeting with no success through applying the simple Voge technic, a number of workers have tried various modifications. These were, for the most part, procedures designed to eliminate various substances in the urine which, in their opinion, interfered with the reaction. Kapeller Another modified Kapeller-Adler technic was employed by Foldes3 in 1935, and in this procedure it was observed that the intensity of the histidine reaction increased with the rise in the specific gravity of the urine. His condusion was to the effect that histidine is to be found more often in pregnancy than in non-pregnancy urines of the same specific gravity, but that the difference is not such as to justify the use of this qualitative reaction as a test for pregnancy.
Krieger10 made, in May, 1936, a critical study of the methods of Kapeller-Adler, Weiss, and Seidman, reaching the conclusioff that of these procedures, that of Seidman was the most satisfactory in that in this test the color reactions were not masked by pigments present in the urine. However, in his opinion the histidine test is not reliable as a test for pregnancy, since positive results may be obtained with urines from males and non-pregnant females and, conversely, many specimens of urine examined during pregnancy, particularly in the earlier stages, fail to give a reaction.
Recently, in November, 1936, Kapeller-Adler reported an improved technic, based upon the removal of interfering nitrites from the urine by oxidation with N/I10 potassium permanganate in sulphuric acid solution. With this procedure it was possible to reduce the false reactions to less than 4 per cent.
Little is known of the metabolism of histidine during pregnancy. Kapeller-Adler7 is of the opinion that a histidinase of the liver, which normally breaks down histidine completely, is inhibited during pregnancy so that histidine is not decomposed and thus appears in the urine. She has also founds that the histidine excretion coincides with the beginning of prolan excretion-7the fifth week of pregnancy-and that it ceases on about the third day post-partum. Bickel suggests that during pregnancy, and in the premenstrual state, there is an arrested oxidation, whereby abnormal amounts of various oxidized products of intermediary metabolism, especially nitrogencontaining substances, are excreted. This, according to Bickel, would explain the presence of histidine, since it is an incompletely oxidized product of the metabolism of albumin.
It is thus evident that from a review -of the work thus far reported the accuracy of the histidine reaction as a test for pregnancy is far from established; despite the decidedly favorable results of Voge and of Kapeller-Adler due regard must be given to the work of others whose results have been far less satisfactory. The latter group regard the test as useless as a practical diagnostic procedure.
Experimental
The experimental work herein summarized was designed to give the Voge test further trial and to consider more particularly two factors which enter into the reaction,-the specific gravity of the urine, and the intensity of the color change developing in the reaction.
In an initial small series of tests many urines gave incorrect results, but these tests served to point out the importance of the factors under study. The significance of the specific gravity and of the intensity of the color change became apparent in three ways. In the first place it became evident that those urines of non-pregnant women which gave a positive histidine reaction were all of a high specfic gravity and when diluted to a specific gravity below 1015 they gave a correct negative result. A second finding was that the urines of those pregnant women which gave no reaction, or but a slight one, were all of low specific gravity: when concentrated by evaporation they gave a positive reading. The third point was to the effect that the intensity of the histidine reaction increased with, the rise in specific gravity, as had been observed by Foldes. From these observations it was conduded that the errors incidental to the test as usually applied might be corrected by a correlation of the specific gravity of the urine with the intensity of the reaction. With this in view a table (Table II) was formulated from the empirical findings of many tests on pregnancy and non-pregnancy urines. The exact procedure followed in making the tests was a modification of that proposed by Voge, and may be summarized thus:
I) The specific gravity of the urine, preferably an early morning specimen, is determined. The specimen should not contain blood or albumin, the accuracy of the urinometer used should be checked, and all readings should be made under the same conditions.
2) Into each of two test-tubes measure 2.5 cc. of urine, rendered slightly acid.
3) Introduce, by means of a pipette, 0.5 cc. of bromine water into each tube. The test bromine water is prepared by adding to 100 cc. of distilled water in a glass-stoppered bottle, 2 cc. of bromine. Shake for 30 minutes. Decant the supernatant fluid and dilute with 2 parts of water. Store in a glass-stoppered bottle with vaseline seal. Fresh With dilute urines, that is, those having a specific gravity below 1015, no color change may be at once observed; with these, both tubes-the standard and the one heated--should be set aside and read again after 3 minutes. The development of a pink or violet color indicates a 1+ histidine reaction. Urines below a specific gravity of 1005 are too dilute to serve with this technic. 6) With the information provided by the specific gravity determination and by the intensity of the color change the diagnosis may be made by reference to Table II. A few urines will be read as "undetermined," and with these another specimen should be examined, or recourse may be had to the Aschheim-Zondek test.
The results obtained in the present series of 483 patients may be tabulated as follows:
Of the 483 specimens 40 were read as "undetermined" and no diagnosis could be made. Of the 443 specimens remaining there were 11 incorrect results, giving a total error of 2.5 per cent.
Of 295 pregnancy urines 292 were positive, 3 were negative; an error of 1 per cent false negatives. Of 148 non-pregnancy urines 140 were negative, 8 were positive; an error of 5.4 per cent false positives. When grouped according to the month of gestation, the tests made on the pregnancy cases show the following distribution with reference to the occurrence of the false negative results: Summary By correlating the specific gravity of the urine with the intensity of the color change in the histidine reaction a degree of accuracy was obtained sufficient to warrant the use of this technic as a test for pregnancy. Using a slightly modified Voge test on a series of 443 urines only 11 incorrect results were obtained, a total error of 2.5 per cent.
